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Regarding the simultaneous and conjugated phytopatogenic agents, the wanted success in the fight against the 
appearance and extension of the infectious processes, to limit them at an acceptable economical level for quantitative 
and qualitative production loss, is obtained by an integrated use of the entire available measurements combined in an 
efficient control system, an organic part of the culture technology.  
With the help of the control methods applied, there is no need to slow down the existent tendency in the agro 
system, that is, the applied measurements don’t have to concern only the pathogen agent, but also the other components 
of the agro system (plants, animals, soil and clime). 
 






Potato crop is a complex agroecosistem 
where the diversity of development influences the 
system of integrated control [1].  
International Organization for Biological 
Control (IOBC), in 1974, defined the term 
integrated control as ”a concept of fighting using a 
combination of methods in the mean time with 
satisfying the demands of economic, ecological and 
sociological prioritizing deliberately limiting the use 
of natural elements and respect the thresholds of 
tolerance” [3]. 
This new strategy, integrated battle, called by 
some authors ”dirty field”, because maintaining the 
culture of a certain level of population of pathogens, 
pests and weeds, has the following objectives: 
achieving high and stable yields in the capacity of 
the variety grown and applied technology, ensuring 
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superior quality and good yield obtained for its 
storage capacity, prevention of agricultural products 
pollution, horticulture and environment, more 
profitable crops by covering all expenses incurred 
application of treatments, the harvest value saved, 
saving material resources, energy, fuel, through 
judicious correlation of all measures that can 
interventions in combat, using the preferred those 
means which are less expensive and require a 
reduced use of materials [6].  
Excessive use of pesticides in agriculture led 
to recording negative side effects such as 
environmental pollution, ecosystem imbalance, 
destruction of useful flora and fauna, the emergence 
of resistant races with virulence and increased 
aggression. Excessive use of pesticides has fostered 
the development of species until recently safe and to 
increase the dose of pesticide resistance of 
phytopathogen [10]. The measures used to control 
pathogens may be preventive (prophylactic), 
curative (therapy) and/or eradicative. 
Preventive measures – they are applied 
before the pathogen attack in order to create 
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unfavorable conditions for the emergence and 
spread of the disease, namely the onset of the 
epidemy. In these cases, treatments are made before 
the first symptoms of the disease.  
Curative measures - are those that, after 
infection, stop the spread of pathogens and disease 
development. Curative treatments are carried out 
once or after the first symptoms of the disease.  
Eradicative measures - are measures that 
will be applied after installing the pathogen and are 
designed to stop the destruction of the epidemic [5]. 
 
2. Organizational measures for culture 
protection  
 
Phytosanitary quarantine is installed in 
order to limit the spread of very damaging diseases 
in the country or from country to country. We have 
developed internal and external quarantine 
measures. Internal plant quarantine aims to prevent 
the spread and location of pathogens causing 
significant losses of production and reduce 
outbreaks of infection. Control of crop protection is 
carried out in different phases of vegetation of the 
host plant, related to parasite biology and how 
environmental factors favor its development [3]. 
 Foreign plant quarantine measures and 
regulatory approach were adopted in order to 
prevent the introduction into the country of 
dangerous pathogens, with imports of agricultural 
products, which have not been reported in our 
country. Moreover, it guarantees the health of 
agricultural and horticultural products exported by 
the phytosanitary certificate accompanying the 
product [10].  
Forecasts and warnings measures started 
from the idea that plant diseases are different from 
those of animals and man, the fight is directed the 
most on prevention, so the control of these diseases 
can not be designed without knowledge of biology 
pathogens, the dynamics of its emergence and 
development [9]. Forecasting is an operation which 
lays down that the mass of a particular pathogen or 
harmful to a future period, in a given territory [3]. 
The warning is laying operation and 
communication to the agricultural units of time or 
time period of application and treatment to combat 
certain diseases [3].  
The structure of cultivated crops and 
establishing measures to prevent and combat 
diseases, the need of machinery and materials, the 
need for labor start from the knowledge of the areas 
planned to be planted with various plants, in each 
farm [16].  
The area of disease spreading activity is 
running in culture, and graphic and methodology 
vary by disease and cultures. They determine the 
degree of attack and the degree of damage. Based 
on results of surveys maps are made up indicating 
areas of infestation spread - thin, middle and high 
tables and frequency, intensity, degree of attack and 
damage [9].  
Economic threshold of pest treatments are 
applied to a threshold of pest. If quarantine disease 
but treatment is executed regardless of the intensity 
of the attack, as it seeks hotbeds [16]. In 
determining the economic threshold of pest will be 
taken into account: virulence and ability (speed) of 
multiplication of pathogens, which are fenofazele 
plant, the economic value of culture, varietal 
tolerance to disease [6]. 
The Action Plan refers to plant material 
supply plans, plans of action calendar: operation of 
machinery and plant equipment, the division of 
labor and financial plans ([17].  
Establish areas to treat the projected 
average number of treatments based on areas 
planted with various plants, the intensity with which 
diseases manifest economic matters in the area are 
established areas to be treated, and the number of 
treatments. Priority is given by the seed crop [16].  
Setting varieties and quantities of 
fungicides is a necessary action on the knowledge 
spectrum of fungicides available to determine the 
quantity of fungicides required, depending on the 
specific pathogens in the forecast area and the areas 
referred to treat [5].  
 
3. Agro - phytotechnical measures for disease 
prevention in potato 
 
The correct location of potato crop 
cultivated in soil found many species of pathogens 
or pests of potato polyphagous (such as species of 
Fusarium, Rhizoctonia, Alternaria, Verticillium, 
Colletotrichum, etc.) and both various and wide 
range of pests and weed seed. Where possible, such 
lands should be avoided for placing because culture 
infesting. Also, avoid placing the culture to water 
too cold, wet, without ventilation or those with 
unfavorable treatment of water, dried and warmed 
too quickly, providing favorable conditions for 
disease spread and attack. The risk of contamination 
of tubers by hand is much greater on clay soils than 
sandy ones. Potato crops will be placed only in areas 
and soil conditions conducive to plant growth and 
normal development (light texture, water regime 
favorable without sources of infection, etc.). The 
correct positioning of the culture and ensure 
appropriate conditions, may reduce the scope and 
sources of infection, it stifles the development of 
diseases, reduce the risk of infections and 




epidemics, especially the number needed to treat, 
thereby increasing the efficiency of culture [2]. 
 Correction of soil reaction. On acid soils is 
favored the attack of Fusarium species on different 
plants (wheat, potato, tomato, etc.). To prevent these 
undesirable effects, the response will be corrected 
by applying soil amendments and chemical fertilizer 
application will be accompanied by monitoring the 
evolution of soil pH [15].  
Crop rotation should be so designed as to be 
appropriate in terms of protection. Crop rotation is 
effective in preventing attacks of phytopatogenou 
agents with small and medium-range action 
(Phoma). Less effective is the agent that persist long 
in the body of vectors - Potato leaf roll virus - 
(Radulescu, 1979 cied by Gheorghieş, 2001) [6].  
Rotation at 5 - 10 years, in addition to 
benefits for plant growth and development, affecting 
floristic composition of weeds, destroy samulastra 
potato and other solanaceous spontaneous, which is 
a reservoir of inoculum for viruses, bacteria and 
fungi.  
If the rotation between plants that are 
attacked by soil pathogens of potato (Erwinia, 
Streptomyces, Fusarium, Verticillium, Phoma, 
Alternaria), then their source of infection is reduced 
substantially [15].  
The rational fertilizing. The roles in the 
development of rational fertilization in plant is well 
established, but also known for non-compliance and 
adverse effects of the recommended dose [7]. 
Applied unilaterally and excessive nitrogen fertilizer 
reduced resistance to disease because the long 
period of vegetation to the detriment of maturation, 
cell walls are thinner and cell juice is diluted. 
Phosphatic and potassic fertilizers increase plant 
resistance to disease by deepening and speeding up 
the aging plant cuticle [10]. 
Cultivation of resistant varieties is 
preferred by different growing seasons and high 
resistance to disease. Phytophtora high resistant 
varieties: Bars, Escort, La-Thomas, Rozana and 
Semenic, and tolerant are Moranca, Productive, 
Amorso and White Lady, less sensitive are: Magic 
and Triumph; sensitive are: Astral "N", Tempting, 
Early Brasov [15].  
The use of healthy planting material. The 
infected seed is a handicap for future harvest home 
for recovery, further efforts are required costly. 
Sorting, which means elimination of all tubers 
improper and, in particular sick with viruses, 
phytophtora, wet rot, gangrene, oosporiosis, etc., is 
of major importance for reducing primary inoculum 
source or original in the culture [18].  
Age, depth of planting, the orientation of 
rows, distance between rows and between plants 
on all these factors influence the emergence, 
evolution of diseases and so on production. In 
general, the recommendations of technology and 
culture are made in terms of protection [6].  
Maintenance culture is very important for 
various pathogens attack disadvantage by 
maintaining an appropriate microclimate plants and 
less parasites. The maintenance counter is a series of 
weed-host of pathogens crossing to cultivated plants 
(bindweed - for stolbur potato) [6].  
Crop irrigation helps the increase the plants 
vigour, helping them to better withstand the 
presence of pathogens, although the diseases are 
generally favored by high humidity [17].  
Rapid harvesting, without injury without 
injury tubers (port of entry for bacteria and fungi) 
transported with care and speed, reduce bacteria and 
fungi attack in the following year. The transported 
potato must be sorted, dry and free from dirt [5].  
Conditioning and storage of relevant 
material planted are important elements for 
maintaining health. Temporary storage should be 
avoided in material planted in the open, because the 
rains create favorable conditions for development of 
pathogens that can cause molds and decay levels [2]. 
Cultural hygiene measures. All measures 
designed to prevent disease must have increasingly 
important role in integrated control. Cultural 
hygiene (hygiene plant) is a complex of measures of 
prophylaxis to remove the source of infection and 
prevent spread of pathogens. The most important 
domestic source and initial inoculum, ill tubers, are 
left in the seed stock. Diseased tubers left in the 
field, storage platform or at the external source of 
inoculum are very important for diseases, if nothing 
is done to destroy them. Disposal and destruction of 
these sources of infection is an obligatory measure 
of cultural hygiene and a technological subject 
matter. It is estimated that eliminating these sources 
of infection delay the emergence of diseases for few 
days, while increasing the precision warning [11].  
 
4. Methods and means of disease control in 
potato crop  
The methods and means of physical - 
mechanical and physical control – represent a 
small share because they are small in number but 
very important in protecting crops against diseases 
and for obtaining virus-free planting material, such 
as heat treatment (thermotherapy), thermal 
disinfection of the soil, using low temperatures 
heliotherapy, using air currents, using mechanical 
means [3].  
Measures taken in order to fight against 
biological pathogens in the system of integrated, 
biotherapy have an increasingly important role in 




the development of research in this area [6]. 
Biological control seeks the destruction of 
pathogenic organisms or reducing their frequency, 
with their enemies. Biological control can be 
achieved through several methods: bacteriophagy, 
hiperparazitism, premunizarea antagonism between 
microorganisms and plants (cross protection) [4].  
Chemical (chemotherapy). Fighting and 
chemical control in potato disease have some 
advantages: high efficiency, rapid effect, economic 
efficiency. Applied rational chemical treatments 
provide strengths production (crop saved), which 
exceed the expenses incurred. While not neglected 
major shortcomings of treatment are: the pollution 
of agricultural and horticultural products, soil and 
water pollution, impact on flower and fauna useful, 
poisoning workers (in terms of handling and 
improper application of the treatments, without 
compliance with labor protection). To these, the 
possibility of new races of pathogens resistant to 
fungicides is added [6].  
Application of treatments should be 
performed taking into account the biology of 
pathogens, the development of plant phenophase - 
host it in conjunction with climatic factors, which in 
most cases, influence parasite pathogenicity, 
sensitivity or resistance of that plant - host (Marshall 
and Jackets, 1997 cited by Oroian, 2003) [10]. 
Choosing the best fungicide for a particular 
situation is a difficult problem for farmers. To 
facilitate this work, we give some examples of 
appreciation of literature (Bouma and schepers, 
1997 cited by Plamadeala, 1999) [12] - or not 
absorbed by the plant (systemic) - have a retroactive 
effect (i.e. the infections already made - washable - 
degree of protection against tuber mane - the risk of 
knowing the good resistance of fungicides), but also 
their limits. We can choose the most effective 
fungicide for the concrete situation of the field to be 
treated. In phytophtora attack, until it was occurred, 
a systemic fungicide protects plant disease but do 
not use curative ability and eradication. Generally, is 
more expensive than a contact fungicide. Altima 
(fluazinam) contact fungicide with protective effect 
of tubers will be used to start tuberisation, but in the 
last part of the growing season [13]. The very 
favorable conditions for the emergence of 
phytophtora attack, with high risk, and preventive 
treatment program may include a component of 
systemic fungicides (cimoxanil, dimetomorf or 
zoxamide). When the attack is present in 
neighboring fields, local recommended systemic 
fungicide that can stop the infection is 
recommended. The first sign that infection has 
occurred is the emergence of ”spot untdelemnii” 
upper leaves. At this time the infection has already 
been installed for 3 - 4 days in leaf tissues. If the 
infection is present, it should be treated with a 
fungicide effect eradicated. These fungicides are 
mixed with products to prevent contact resistance 
eradicated products (systems). Note, that all 
fungicides are good if used correctly. It is estimated 
that compliance with the interval between spraying 
is more important than fungicide use [13]. 
Usually, the first treatments and warning 
times are established according to scientific methods 
of forecasting and warning stations in each county 
and transmitted by warning bulletins. These 
warnings coincide with the stage of the biological of 
the agent against which it had controlled in order to 
reduce the multiplication [8].  
In general the first treatments are based on 
copper - products that restrict germination of spores 
on foliage or on mancozeb-based products that in 
addition to protecting and stimulating the synthesis 
of chlorophyll role also represents an element to be 
taken into account for the stage of formation of 
foliage in potato plants [8].  
In fighting of phytophtora attack in potato, 
the used main products are effective fungicides as 
copper oxychloride, mancozeb, zineb, metalaxyl, 
cimoxanil, propineb, etc. Mixed copper oxychloride 
+ metalaxyl (Ridomil Plus 48 WP, Turdafung) or 
copper oxychloride + cimoxanil have the advantage 
of preventing the emergence of resistance to 
phytopathogenous agents, something that is 
particularly important in the practice of using 
integrated control systems [1]. Products against 
phytophtora and alternariosis attack remain on the 
foliage 7 - 10 days, penetrate the foliage and ensure 
the control of germ spores even at this level and 
thay also may be systemic, being carried in 
metabolic potato plants circuite ensuring a total 
protection up to 12 - 14 days [8].  
Quality splashing is directly related to 
coverage of the leaf, i.e. the number of drops per 
unit area, which when contact fungicides are used 
should be 200 - 500 drops/cm2 and if systemic 
fungicides 50 - 70 drops/cm2.  
The solution spraying volume needed to 
ensure good coverage of foliage is about 300 - 500 l/ 
ha depending on the size of the foliage. Due to 
limited capacity of fluid retention on leaves, with 
increasing volume, part of the solution thus flows 
decrease fungicide deposit remained on the plant 
and reduce efficacy [14].  
All approved fungicides are good if used 
correctly. The main cause of damage is the increase 
of the range of hand spraying and non strict 
treatment programs. 
The chemical disinfection of storage facilities 
- storage facilities as warehouses, silos, barns 




disinfected with 15% caustic soda at a dose of 0.5 
l/m2, spray, or lime 20%, 1l/10m2. Sulphyde, too, 
which forms sulfur dioxide by burning (50-80g for 
1m3 burning sulfur storage space), can be used as a 
disinfectant in spaces designed to preserve and. - 
Cleaning chemical soil - many phytopathogen 
agents withstand soil through plant remains 
contested, as spores, mycelium of resistance, 
sclerotic, etc.. Soil disinfection is profitable, but 
only for cultures that practice on small areas, such 
as forced crop, when using formalin, Chloropicrin 
or organic fungicides such as TMTD, Brassicol, 
PCNB or products organomercury [3]. 
 
5. Conclusions  
 
By combining all seek integrated combat 
control measures to be applied in production is a 
small effort in order to achieve multiple effects as 
achieving disease control but also obtain superior 
culture in terms agrofitotehnic. Follow-up during 
the growing season of potato culture in order to 
signal operational changes in plant health, 
surveillance of infectious processes and triggered 
changes in complex composition phytopahogen 
specific agents, provide necessary protection 
control.  
The various methods of control which 
contribute to achieving the fight integrated should 
not disturb each other, but on the contrary, 
complement each other, to contribute harmoniously 
to preserve the balance of agroecosystem biocenotic 
success. In fighting plant diseases to early disease 
detection, the assessment of the disease is closely 
linked with knowledge of the life cycle of the 
parasite within environmental factors Iintegrate all 
measures to combat the growing technology and 
estimate the economic efficiency of plant protection 
measures, are particularly important criteria in 
current economic conjuncture of Romanian 
agriculture.  
Tracking expenditure, choosing the 
appropriate preventive measures and 
countermeasures, efficient and economically, 
contributing to profitable potato crop in terms of 
quantity and quality and avoid environmental 
pollution are needed to assure the success of 
integrated phytopathogen fight.  
It is necessary to use the full range of 
measures contained in the integrated control system 
presented, with a special emphasis on biological and 
technological preventive measures, integrated use of 
only those effective measures, which, in addition 
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